Umbelliferone ameliorates cerebral ischemia-reperfusion injury via upregulating the PPAR gamma expression and suppressing TXNIP/NLRP3 inflammasome.
Umbelliferone (UMB), a natural antioxidant belonging to coumarin derivatives, is able to cross the blood-brain barrier and protect neuronal cells from death. Here we aimed to investigate the effects of UMB in a rat model of focal cerebral ischemia induced by middle cerebral artery occlusion/reperfusion (MCAO/R). Pretreatment with UMB (15 and 30 mg/kg) for 7 consecutive days ameliorated the neurological outcomes, infarct volume and brain edema in brains of MCAO rats. Our results provided evidence that UMB significantly protected neuronal cells against cerebral ischemia reperfusion-induced injury. Furthermore, UMB treatment could inhibited the level of oxidative stress and the production of inflammatory cytokines in brain tissues of MCAO rats. In addition, UMB significantly upregulated the expression of peroxisome proliferator-activated receptor-γ (PPAR-γ), which exhibited neuroprotective effects in neurodegenerative disease. UMB treatment also suppressed NLRP3 inflammasome activation via reducing expression of Thiredoxin-interactive protein (TXNIP). These results suggest that UMB may have beneficial effects for neuroprotection against focal cerebral ischemic partly through the inhibition of TXNIP/NLRP3 inflammasome and activation of PPAR-γ.